Resolution of impaired pulmonary function and pulmonary hypertension after phorbol ester administration in rabbits.
To assess metabolic functions of the pulmonary circulation during lung injury and subsequent recovery from injury, we measured angiotensin-converting enzyme (ACE) activity by means of benzoyl-phenylalanyl-alanyl-proline (BPAP) hydrolysis and 5-hydroxytryptamine (5-HT) removal in vivo in three groups of anesthetized rabbits. One group was treated with 30 micrograms/kg/day phorbol myristate acetate (PMA) intravenously 10 times over 14 days (PMA group). A second group received the same PMA treatment but was not studied until 14 days after the last treatment (PMA/recovery group). A third group was treated with vehicle alone. At the end of PMA treatment, rabbits had an elevated pulmonary artery pressure and depressed ACE activity, expressed as the ratio Vmax/Km. Decreased Vmax/Km for ACE was due to a significant reduction in apparent Vmax for BPAP (control = 235 +/- 37, PMA = 139 +/- 12 nmol/s). Km was unchanged (control = 25 +/- 4, PMA = 31 +/- 7 microM). Uptake of 5-HT was unaffected by PMA treatment. After 2 wk of recovery (PMA/recovery group), pulmonary hypertension had resolved. In this group, Vmax for BPAP hydrolysis was not significantly different from control (280 +/- 18 nmol/s), but Km was significantly increased (48 +/- 5 microM). We conclude that repeated exposure of rabbits to PMA results in lung injury manifested as depressed pulmonary ACE activity and pulmonary artery hypertension. Although much of these alterations were reversible within 2 wk after discontinuing PMA, an increase in apparent Km of ACE may be a more persistent alteration in vascular endothelial cell dysfunction.